Method for detection and isolation of cholesteryl ester-containing "foam" cells using flow cytometry.
Accumulation of cholesteryl ester within vascular cells is a defining characteristic of atherosclerotic lesions. Therefore, it is of interest to be able to monitor this critical event in the development of atherosclerosis. With this objective in mind, we have developed a method for the detection of cholesteryl ester-containing cells (i.e., foam cells) in cell suspensions prepared from enzymatically dissociated aortas. Cholesteryl ester in aortic cells was selectively stained with the fluorescent dye filipin. Because filipin binds to unesterified cholesterol but not to esterified cholesterol, it was necessary first to remove unesterified cholesterol from cells by ethanol extraction so that its presence would not interfere with the specific detection of cholesteryl ester. Then unesterified cholesterol made available by enzymatic hydrolysis of cellular cholesteryl ester could be specifically stained with filipin. The filipin-stained cell suspensions were analyzed using flow cytometry. With a flow cytometer it was possible to detect and sort cholesteryl ester-containing cells onto glass slides for microscopic analysis. Cell suspensions prepared from either grossly normal or atherosclerotic swine aortas contained cells with cholesteryl ester inclusions. As expected, these cells were more numerous in the atherosclerotic aortas. Cells with higher levels of fluorescence contained more numerous cholesteryl ester inclusions. Flow cytometric detection of cholesteryl ester-containing cells should be generally useful in studies of cellular cholesterol metabolism as well as in specific studies of cellular cholesterol accumulation in atherosclerotic vessels.